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The device comprising: a pair of emboss- 
ing cylinders (1, 3) having tips (IP, 3P) arranged 
symmetrically on the two rollers; a pair of pressure 
rollers (5, 7), each of which works in conjunction 
with one of the embossing cylinders; a glue applica- 
tor (17) associated with one of said two embossing 
cylinders; and a laminating roller (13) positioned 
downstream of the nip (G) between the embossing 
cylinders (1, 3) and working in conjunction with 
the embossing cylinder (1) which is associated with 
said glue applicator (17). The embossing cylinder 
(1) associated with said laminating roller (13) has 
a diameter greater than that of the other embossing 
cylinder (3). 




FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL Albania 

AM Armenia 

AT Austria 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BE Belgium 

BF Burkina Faso 

BG Bulgaria 

BJ Benin 

BR Brazil 

BY Belarus 

CA Canada 

CF Central African Republic 

CG Congo 

CH Switzerland 

CI Cdte d'lvoire 

CM Cameroon 

CN China 

CU Cuba 

CZ Czech Republic 

DE Germany 

DK Denmark 

EE Estonia 



ES 


Spain 


LS 


Lesotho 


SI 


FI 


Finland 


LT 


Lithuania 


SK 


FR 


France 


LU 


Luxembourg 


SN 


GA 


Gabon 


LV 


Latvia 


sz 


GB 


United Kingdom 


MC 


Monaco 


TD 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


GH 


Ghana 


MG 


Madagascar 


TJ 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


GR - 


Greece 




Republic of Macedonia 


TR 


HTJ 


Hungary 


ML 


Mali 


TT 


IE 


Ireland 


MN 


Mongolia 


UA 


II- 


Israel 


MR 


Mauritania 


UG 


IS 


Iceland 


MW 


Malawi 


US 


IT 


Italy 


MX 


Mexico 


uz 


JP 


Japan 


NE 


Niger 


VN 


KE 


Kenya 


NL 


Netherlands 


YU 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


KP 


Democratic People's 


NZ 


New Zealand 






Republic of Korea 


PL 


Poland 




KR 


Republic of Korea 


PT 


Portugal 




KZ 


Kazakstan 


RO 


Romania 




LC 


Saint Lucia 


RU 


Russian Federation 




U 


Liechtenstein 


SD 


Sudan 




LK 


Sri Lanka 


SE 


Sweden 




LR 


Liberia 


SG 


Singapore 





Slovenia 

Slovakia 

Senegal 

Swaziland 

Chad 

Togo 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago 

Ukraine 

Uganda 

United States of America 

Uzbekistan 

Viet Nam 

Yugoslavia 

Zimbabwe 



WO 98/53985 PCT/IT98/00134 

-1 - 

"Device for embossing and laminating web material consisting of two or more 

. plies" 
Description 

Technical Field 

5 The present invention relates to a device for embossing and 

laminating continuous plies in order to form a web material. 

More specifically, the present invention relates to an embossing 
and laminating device of the type comprising a pair of embossing cylinders, 
each of which works in conjunction with a corresponding pressure roller, with 
10 a glue applicator which applies glue to at least one of the embossed piies, 
and with laminating means which join together two plies that have been 
embossed separately between each embossing cylinder and its 
corresponding pressure roller. 
Background Art 

15 in the paper-converting industry, embossing is often used in the 

production of toilet paper, kitchen towels, paper serviettes, tissues and similar 
products in order to modify the paper's softness and absorbency. 

There are various embossing and laminating systems for the 
production of embossed web materials obtained by joining together two or 

20 more plies. In particular, systems exist in which two or more plies of 
continuous material are embossed separately and then joined together. 
These systems can basically be subdivided into tip-to-tip laminating systems 
and nested laminating systems, so-called random nested or "DERL" systems 
or the like. 

25 In the first case (see EP-B-0,370,972), each of the two plies is 

embossed between an embossing cylinder, which has projections or tips 
arranged in a repeating pattern, and a pressure roller, which is usually 
covered in a yielding material such as rubber or the like. The two plies are 
then joined together by being laminated between the two opposing embossing 

30 cylinders which are synchronized so that the tips of one Cylinder coincide with 
the tips of the other cylinder in the lamination nip between the two cylinders, 
the distance between the cylinders being such as to cause lamination of the 
plies between the opposing tips. A glue is Usually applied to one of the two 
plies - to the raised areas produced by the embossing action - prior to 

35 lamination. 

With embossing and lamination of the "nested" type, on the other 
hand, the plies - which have been embossed separately in a way similar to 
that described above - are joined together so that the protrusions of one ply fit 
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between the protrusions of the other ply. In these cases the two embossing 
cylinders are not pressed against each other in the nip between them and the 
two plies are joined together by being laminated between one of the two 
embossing cylinders and a laminating roller. This technique is described in 
5 GB-B-1 ,225,440 and in US-A-3,694,300. 

Italian patent No. 1,213,842 (appl. No. 9519A/87) describes an 
embossing unit of the tip-to-tip type which has been modified in order to 
produce a random type nested embossed pattern ("DERL"). This is achieved 
by inserting a diverting element which modifies the path of one of the two 

10 plies between the embossing zone and the lamination zone. 

Italian utility model application No. 21.325B/89 describes a device 
that allows both nested type embossing and tip-to-tip type embossing to be 
carried out by modifying the position of the device members as and when 
necessary. Basically, in order to switch from one operational mode to the 

15 other, the position of the embossing cylinders needs to be altered completely. 
In practice, what this known technique is in fact suggesting is to convert a 
conventional tip-to-tip embossing unit into a conventional nested embossing 
unit each time. This means that very lengthy intervention times are needed in 
order to change over from one type of embossing to the other. Furthermore, 

20 in order to be able to position the laminating roller in this device such that it 
can work in conjunction with one of the embossing cylinders, it has been 
necessary to locate the axes of the two embossing cylinders and of the two 
pressure rollers in one and the same horizontal plane. This brings with it 
substantial drawbacks on account of the deformations experienced by the 

25 embossing cylinders as a result of the high pressures required during 
embossing, with the effect that there is uneven embossing and lamination 
between the center and the edges of the plies. 
Objects and Summary of the Invention 

The object of the present invention is to produce an embossing 

30 and laminating unit that can operate in both tip-to-tip and nested mode and in 
which it is easy to switch from one type of embossing to the other, with any 
operations to set and adjust the device being reduced a minimum. 

A further object of the present invention is to produce an 
embossing unit in which the embossing cylinders and the pressure rollers are 

35 positioned so as to reduce any irregularities in the laminated product which 
occur as a result of bending of the embossing cylinders. 

These objects, together with other objects and advantages which 
will be apparent to those skilled in the art on reading the following text, are 
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achieved using an embossing and laminating device of the type comprising: a 
pair of embossing cylinders having tips arranged on the two rollers, said two 
embossing cylinders being positioned with their axes parallel and adjacent to 
each other so as to form a nip between them; a pair of pressure rollers, each 
5 of which works in conjunction with one of the embossing cylinders; a glue 
applicator associated with one of said embossing cylinders; and a laminating 
roller positioned downstream of the nip between the embossing cylinders and 
working in conjunction with the embossing cylinder which is associated with 
said glue applicator. Essentially, according to the invention, the embossing 

10 cylinder associated with the laminating roller has a diameter greater than that 
of the other embossing cylinder, and said two embossing cylinders have the 
same peripheral speed and can be synchronized so that the tips of one 
embossing cylinder coincide with the tips of the other embossing cylinder, or, 
alternatively, the tips of one embossing cylinder fit between the tips of the 

15 other embossing cylinder, without changing the distance between the centers 
of the cylinders. By using two cylinders having different diameters, sufficient 
space is created to insert a laminating roller downstream of the nip between 
the embossing cylinders, even when the two pressure rollers are positioned 
vertically, one above and one below the corresponding embossing cylinders, 

20 the axes of which lie in a horizontal plane. 

If- the space created by using one embossing cylinder with a 
diameter greater than that of the other is not sufficient to position the 
laminating roller, provision may advantageously be made to further increase 
the space available by ensuring that the plane containing the axes of the 

25 embossing cylinder with the larger diameter and the corresponding pressure 
roller is not perpendicular to the plane containing the axes of the two 
embossing cylinders, This allows one of the two pressure rollers to be 
distanced from the plane which is tangential to the embossing cylinders and 
which passes through the nip between them and also makes more space 

30 available in which to position the laminating roller, as well as means for 
cleaning the surface of the cylinder with the larger diameter, said cleaning 
means being positioned along the periphery of the cylinder, between the 
laminating roller and the pressure roller. The cleaning means are used to 
remove glue residues and dust from the embossing cylinder which is 

35 associated with the glue applicator. 

The angle formed by the two planes can typically be between 90 
and 125° and preferably between 90 and 105°. 
Brief Description of the Drawings 
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A better understanding of the invention will be gained by following 
the description and the appended drawing which shows a practical 
embodiment of said invention. More specifically, in the drawing: 

Fig. 1 shows a diagram of the device according to the invention; 
5 Fig. 2 shows an enlarged diagrammatic section of the nip between 

the two embossing cylinders during tip-to-tip operation; 

Fig. 3 shows an enlarged diagrammatic section of the nip between 
the two embossing cylinders during nested operation; and 

Fig. 4 shows an enlarged diagrammatic section of the lamination 
10 zone during nested operation. 

Detailed Desc ription of the Preferred Embodiment 

Referring initially to Fig. 1, the device comprises a pair of 
embossing cylinders 1, 3, each of which has a plurality of tips or projections 
(shown diagrammatically in the subsequent Figs 2 to 4) arranged in geometric 
15 patterns symmetrically on the two cylinders. The diameter of the cylinder 1 is 
greater than that of the cylinder 3. The difference in diameter is about 30% in 
the example illustrated. The two cylinders 1, 3 are connected together 
mechanically so that they rotate in opposite directions, as shown by the 
arrows f1 and f3, and at the same peripheral speed. This can be achieved by 
20 an appropriate choice of transmission gears (not illustrated). 

In a manner known per se, the embossing cylinder 1 works in 
conjunction with a pressure roller 5, while the cylinder 3 works in conjunction 
with a pressure roller 7. The two pressure rollers 5 and 7 are covered with a 
layer of elastically yielding material, for example rubber. Each pressure roller 
25 5, 7 is pressed against its respective embossing cylinder 1, 3 bv an actuator 
9,11. 

The plane P1 containing the axes 7A, 3A of the pressure roller 7 
and of the embossing cylinder 3 forms a 90° angle with the plane P2 
containing the axes 1A and 3A of the two embossing cylinders 1, 3. In 

30 contrast, the plane P3 containing the axes 5A, 1 A of the pressure roller 5 and 
of the embossing roller 1 forms an angle other than 90° with the plane P2. 
The obtuse angle formed between the two planes P2 and P3 is about 95- 
120°. It is kept at the minimum value compatible with the sizes of the parts in 
order to reduce the horizontal component of the deformation due to the 

35 pressure exerted by the pressure roller 5 on the embossing cylinder 1 . 

This set-up makes space available around the cylinder 1, between 
the roller 5 and the cylinder 3, in which to locate a laminating roller 13, which 
works in conjunction with the cylinder 1, for purposes which will be clarified 
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later, as well as a device 14 (of a type known per se) for cleaning the surface 
of the embossing cylinder 1. The laminating roller 13 is controlled by an 
actuator 15 so that it assumes an active position, indicated by solid lines in 
Fig. 1, in which it is pressed against the surface of the embossing cylinder 1, 
5 or an inactive position, indicated by dashed lines, in which it is not in contact 
with the cylinder 1 . 

A glue applicator 17, of a type known per se, is associated with the 
embossing cylinder 1. In the example illustrated it comprises two cylinders 
whose axes of rotation are coplanar with the axes 1A, 3A of the two 
10 embossing cylinders 1, 3 in order to reduce the effects of bending on the 
distribution of the glue and thus ensure that the glue is distributed evenly. 

Two plies of material to be embossed, denoted V1 ahd V3, are fed 
to the device described hitherto. The reference 20 denotes a roller for guiding 
the ply V3 while the numerals 21 and 23 denote two widening rollers for the 
15 plies V1 and V3 respectively. The ply VI is embossed between the 
embossing cylinder 1 and the pressure roller 5, while the ply V3 is embossed 
between the embossing cylinder 3 and the pressure roller 7. After embossing, 
a glue C is applied to the ply V1 by means of the applicator 17, in a manner 
known per se. 

20 The two plies V1, V3 can at this point be joined together in two 

different ways, depending on how the two embossing rollers 1, 3 are 
synchronized in relation to each other and on the path followed by the plies 
downstream of the nip G between the embossing cylinders 1, 3. 

Fig. 2 shows an enlargement of the nip G between the two 

25 embossing cylinders 1 , 3 in the position assumed by them when the device is 
set for tip-to-tip embossing. In this case the two cylinders 1, 3 are 
synchronized so that the tips or projections 1P of the cylinder 1 are in phase 
with the tips or projections 3P of the cylinder 3, in other words so that, where 
the two cylinders 1, 3 are at their closest, the tips or projections of one 

30 cylinder press against the tips or projections of the other, laminating the two 
embossed plies V1 and V3 between them. The glue applied to the ply V1 
causes the plies to stick together. Downstream of the nip G, the web material 
formed by the two joined plies V1 and V3 follows the path denoted Npp. With 
this set-up the laminating roller 13 is held away from the embossing cylinder 

35 1. 

Figs 3 and 4 show the positions of the embossing cylinders 1, 3 
and of the laminating roller 13 when a nested embossed pattern is being 
produced. The centers of the two embossing cylinders 1 and 3 are set the 
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same distance apart as in the previous case, but they are synchronized 
differently so that the tips 1P of the embossing cylinder 1 fit between the tips 
3P of the embossing cylinder 3. The two embossed plies V1 and V3 are no 
longer laminated in the nip G between the two embossing cylinders 1, 3 but 
5 rather downstream of the nip G, between the laminating roller 13 (which in 
this case is pressed against the tips 1P of the cylinder 1) and the embossing 
cylinder 1, as illustrated in the diagrammatic enlargement of Fig. 4. 
Downstream of the laminating roller 13 the web material produced by joining 
together the plies V1 and V3 follows the path Nn. 

10 !t should be understood that the drawing shows only one example, 

given solely as a practical demonstration, of the invention and that the forms 
and arrangements of the latter can vary without thereby departing from the 
scope of the underlying concept of said invention. The presence of reference 
numerals in the appended claims has the purpose of facilitating the reading of 

15 the claims with reference to the description and drawing and does not restrict 
the scope of protection represented by the claims. 
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Claims 

1 . Embossing and laminating device comprising: a pair of embossing 

cylinders (1, 3) having tips (1P, 3P) arranged on" the two rollers, said two 
embossing cylinders being positioned with their axes parallel and adjacent to 
5 each other so as to form a nip (G) between them and rotating at the same 
peripheral speed and in opposite directions; a pair of pressure rollers (5, 7), 
each of which works in conjunction with one of the embossing cylinders; a 
glue applicator (17) associated with one of said two embossing cylinders; and 
a laminating roller (13) positioned downstream of the nip (G) between the 
10 embossing cylinders (1, 3) and working in conjunction with the embossing 
cylinder (1) which is associated with said glue applicator (17); characterized 
in that 

- the embossing cylinder (1) associated with said laminating roller (13) has a 
diameter greater than that of the other embossing cylinder (3); 
15 - and the two embossing cylinders (1, 3) can be synchronized so that the 
tips (1P) of one embossing cylinder (1) coincide with the tips (3P) of the 
other embossing cylinder (3) or, alternatively, the tips (1P) of one 
embossing cylinder (1 ) fit between the tips (3P) of the other embossing 
cylinder (3). 

20 2. Device according to Claim 1, characterized in that the two 

embossing cylinders can be synchronized essentially without changing the 
distance between the centers of the cylinders. 

3. Device according to Claim 1 or 2, characterized in that said 
laminating roller (13) can either be made to press against the corresponding 

25 embossing cylinder (1 ) or be moved away from it. 

4. Device according to Claim 1 or 2 or 3, characterized in that the 
plane (P3) containing the axes (1 A, 5A) of the embossing cylinder (1 ) which is 
associated with said laminating roller (13) and of the corresponding pressure 
roller (5) forms an angle other than 90° with respect to the plane (P2) 

30 containing the axes (1 A, 3A) of the embossing cylinders, and in that the plane 
(P1) containing the axes (3A, 7A) of the other embossing cylinder (3) and of 
the corresponding pressure roller (7) is essentially perpendicular to the plane 
(P2) containing the axes (1A, 3A) of the two embossing cylinders (1 , 3). 

5. Device according to Claim 4, characterized in that the axes (1A, 
35 3A) of the two embossing cylinders (1 , 3) lie in a horizontal plane. 

6. Device according to one or more of the preceding claims, 
characterized in that the two pressure rollers (5, 7) are positioned one above 
and one below their respective embossing cylinders (1, 3) and in that the 
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embossing cylinder with the smaller diameter (3) is the one whose pressure 
roller (7) is positioned below it. 

7. Device according to one or more of the preceding claims, 
characterized in that the embossing cylinder with the larger diameter (1) is 

5 associated with a cleaning device (14), the latter being positioned between 
the laminating roller (13) and the corresponding pressure roller (5). 

8. Device according to one or more of the preceding claims, 
characterized in that the plane (P3) containing the axes (1A, 5A) of the 
embossing cylinder (1) with the larger diameter and of the corresponding 

10 pressure roller forms an angle of between 90 and 125°, and preferably of 
between 90 and 105°, with the plane containing the axes (1A, 3A) of the two 
embossing cylinders (1 , 3). 

9. Device according to one or more of the preceding claims, 
characterized in that said glue applicator (17) has one or more glue transfer 

15 or application cylinders, whose axes of rotation are coplanar with the axes of 
the two embossing cylinders. 

10. Embossing and laminating device comprising: a pair of embossing 
cylinders (1, 3) having tips (1P, 3P) arranged on the two rollers, said two 
embossing cylinders being positioned with their axes parallel and adjacent to 
each other so as to form a nip (G) between them and rotating at the same 
peripheral speed and in opposite directions; a pair of pressure rollers (5, 7), 
each of which works in conjunction with one of the embossing cylinders; a 
glue applicator (17) associated with one of said two embossing cylinders; and 
a laminating roller (13) positioned downstream of the nip (G) between the 
embossing cylinders (1, 3) and working in conjunction with the embossing 
cylinder (1) which is associated with said glue applicator (17); characterized 
in that 

a plane (P3) containing the axes (1A, 5A) of the embossing cylinder (1) which 
is associated with said laminating roller (13) and of the corresponding 
pressure roller (5) forms an angle other than 90° with respect to a plane (P2) 
containing the axes (1 A, 3A) of the embossing cylinders, and in that a plane 
(P1) containing the axes (3A, 7A) of the other embossing cylinder (3) and of 
the corresponding pressure roller (7) is essentially perpendicular to the plane 
(P2) containing the axes (1A, 3A) of the two embossing cylinders (1, 3). 
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